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JP5112842A 19930507 NI-CR ALLOY LOW IN EXPOSING PROPERTY AND GOOD IN 
ALKALI CORROSION RESISTANCE Assignee/ Applicant: SUMITOMO METAL IND 
InventOT(s) : YAMANAKA KAZUO ; KAJIMURA HARUHIKO Priority (No,Kind,Date) ■ 
JP27282991 A 19911021 X Application(No,Kind,Date): JP27282991 A 19911021 IPC- 5C 
22C 30/00 A Language of Document: NotAvailable Abstract: 

PURPOSE: To provide an alloy low in exposing properties and excellent in alkali corrosion 
resistance. ' " 

CONSTITUTION: (1) This cover is an Ni-Cr alloy having a chemical compsn. constituted of 
by weight, 0.012 to 0.070% C, £1.0% 0.50% Ti and the balance Fe with inevitable 
impurities, in which Cr carbides are precipitated in the grain boundaries as well as a 
structure free from Cr depleted layers is formed in the vicinity of the above grain boundaries 
and having low exposing properties and good alkali corrosion resistance. In addition to the 
above components, alone or in total, 0.5 to 5.0% of one or more kinds among Mo, W and V 
may furthermore be incorporated therein. (2) The allay having the above chemical compsn 
is subjected to prescribed working and is thereafter subjected to primary heat treatment of 
holding the above alloy to the temp, range of the perfect soln. temp. (TA°C) of the carbides 
in the alloy or above to T+ 100A°C or below for >lmin and secondary heat treatment at a 
temp, and for holding time in the shadowed portion shown by the figure. 
Legal Status: There is no Legal Status information available for this patent 
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[ffijfcJll) M%"C, C:0. 012-0. 070 %, Si: 1.0% 
JUT, Mn:0.25 %£iT, Cr: 20^±T25%^> Ni : 30 
-50%, Al:0.5%J£JtT, Ti: 0.01-0.50%, gSBFe&i 

[§f#Jf 2] Sfi%T\ C .0.012-0.070 %, Si: 1.0% 
£AT, Mn:0.25 %£*T\ Cr: 20&±-C25%*ii, Ni : 30 
-50%, A1:0. 5%WT, Ti: 0.01-0.50%, &g5Fe*5«fc 

Jitt-tioo t:«Toia*i5iaici»w±fiy*i-s»i 

C,£<tD;S, D.£i:E,6, *5,fctfE.£fcAj6£«t 

om 2 <Dm&m t *m- zk*®mtTz mxm 1 <d^ 

Ift#m3) ££%"?, C .0.012-0. 070 %, Si: 1.0% 
JSAT, Mn:0.25 %£XT. Cr: 20£*±T25%5fc^ Ni: 30 
-50%, A1:0.5%£JT, Ti : 0.01-0.50%, UK, Mo, 
W, *><fcr/V<Dl m*fti*2m&±£ftV : 0.5-5.0 
%, aSSFe*3j:^Br»^|fi^e>rit5ft*Jlflfifct, Cr 

«*tt© A#ftNi-Cr*4. 

[If^3l4l ®fi%T\ C:0. 012-0. 070 %, Si: 1.0% 
£AT, Mn:0.25 %£*T, Cr: 20J£i±-?25%5fcffi, Ni: 30 
-50%, Al:0.5%£iT, Ti: 0.01-0.50%, Mil, Mo, 
V/, te±XfV<Dim*ftl*2m£X-t&&V : 0.5-5.0 

(Tt:) ^±tt + ioo t:wToag©atzi ^ 

B^tC^, C^tD^, D,£i:E.S, ifc^tfE* 

v&m#wv<Dn 2 (DM&m t zmt z t t -t a 

[000 1) 

X«Uttm& LT#iw#ig^Ni-Cr^icB8i-<& 0 
[0 0 0 2] 

[&*of£ffi] m&miEMz&2iizi&x&(m 

R) Ol«£M/x^tm& LT«^ffiB855-122863 

|5j59-858504*&, f^58-678544>Sl, 1^60-50134 
^«^^5fl^$nTV^i5^Ni^58%£(±<7)Alloy 60 



0 ( 75%Ni-15%Cr-9%Fe#&) -^Alloy 69 

0 ( |Q % 60%Ni-30%Cr-9%Fe£*&) /«CifcDNig£& 

10 0 0 3] L,*»U ttMHtt«(D«.^26^(2#^rs^ 

»f t £ ixt ±"f 5 S8 Co#70% £ £ , Co*5«t j»{k $ ft ft 
^(I^r5 60 Co^23%^S^^*5o ftl^MntflO 
5. 51 Cri^fi|^fc>)^fcb$n6y|§(0^ 
*/^-#0. 3MeV > §§ < % fcfil ^##fi$S 

OTM$<0£&£^5(Cte, ^fi£5>^^ 58 Co, ^Co, 54 
Mni:#SJ5£#, fipt>, Ni, Co, Mnfti'O^fiaMS^ 

[0 0 0 4] Coli, Ni^cD^;c^^Iig6<ji-|ffi^L-r< 
6 tf> 3 # , m^-f -CtCCo^O. 03%J£*TO{£v ^NiJgCf4 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] (1) mS%T, C:0. 012-0. 070 %, 
Si:1.0%J^T, Mn:0.25 %^T, Cr: 20^±"C25% 
*9S, Ni: 30-50%, Al :0. 5%j£JtT, Ti : 0.01- 
0.50%, »Slffe*5j:W»riB^tt«5*»?>rit5^iariE 

t. crmitmm&tiLmzvrmi.T*$') , Lfrtznn 

[0 0 0 8] (2) ±12(1) &m<Dtflft\zm*.X&\Z, M 

0, w, &±vv<n*(nimu±.t:W&zttn&ttv 0. 

5-5.0 %tt-tZ>it¥&tiLt. ±1S(1) a**£fl|C 
*fi^^r^o(&^«^-CiWT^ y Jg^^a^f nfNi-Cr 

[0 0 0 9] (3) ±82(1) 4 fell (2) Of^Mj5)cO^ 

s^ras (Tt:) £A±-?t+ioo t:jWTo£S«ig|jci 
£B& % C^irD,! D^^E^, ^J:t/ 

^ j: t;^^p^ro^ 2 nmtiim tzm-rzt t 

[0 0l0l/jrj3, SllOA^-E^i:H, Tfci^T 
[00 11] 
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A£ • • • • BMfl : 0. 03B«B % fig : 875 t 
• • - - B$fiQ : 0. 03^, fig : 800 tT 

cj» • • • . mm : o. i *m % fig : 750 t 

- • . - B$RQ : 100 MO, fig : 600 t 
EjS • • • • MPflB : 100 MEL fig : 875 t 
[0 0 12] 

[0 0 13] (l) $I8^^{;oi>t 

Wtt«r/h*<1-5fcae>lCM*Ji0f||n 

fi<«M Ufcrfc^*t4wt-e*6^ arcana 

[0014]® ^<Dfb*»fifc (J»T, i£#^*TStf> 

%fcM%&»jfe-rs. ) 

Ctt. 0.012%*»-eW:^<D3fi«36S^J£U, 0.070 % 
«T«*«i:iBrt;*B*fttt3ft5«jS{t-t-6<o-co.Oi2 %-o. 
070 %WTti" 5 0 

[0015] sin, «^iasf<ofc45)^sr*)5^, § 

[ooi6]Mnii, 3fetc^^J:3tc&Wffc:$ft5i: S4 
Mnt ft 9 &®conacD lot ft 50>-Cf&l*3r4S#£ 
^OiftraWft<oi^E9tftiSO@^lft«E^fc«) 

tf)±{E£o. 25%£-f 5 e 

[ooi7]Nitt, mi<k£tiz>t SB Cokte?). ztut 

U Ni^«^30%*«-Cfi, ^&coj§fi**-?oitt& 
*>3„ rft&±-?&fttf, 50%j^TTk*S&l|^&£>£ 

[0 0 18] Crli, *3BW^^Oi»^Srj«l«Fi-5feft 
*5^TK*$ftS»*ttiSfll«-e*ft^. Crtf 2 5 

%w±«cft5 tm&T/i>* y mmvfriox±mm*tf 

±Z <ft* 0 iot, *&EK:fc^TteCr^fi£20^ 
±?25%*«**-a o ft*>\ PWR 

[0 0 19] All*, ^&*>K»7C*t LTMt*)5 

4*5*»€> 0.5%#Tl;ilMIS+3. 
[0 0 2 0] Tilt, 0.01%£l±^$t5:t(:j: o -c 



o %&mx.zb*c<Dtomitmfti-z>i>>b. 0.01-0.50% 

[0 0 2 1] *«W^^»-Ott, _LEtOfifc#<D*K Fe 

d3J:lf7^rs^7MM»6ftS. ^»ne^tt4&0><t\ p 

tsitaiiaacja^-caAi-ab^-cfcs^ t^ft 
fe^rrstiMktticjWBB^atfi-io-e, ^ft^ft 

O.0l5%#T£m.ScDtfB*U\, CottSft&co 
J: 9 ^&ftfb$ftx^«^<7)^i> 60 co t ft ^ 
te££L< iSS£>£cD-c\ pT&tti;'>fti^^sj:t\ # 
K# (NijS) t LTtt=/<^ h«ftfcJHi\ £&*coCo 
$Wft*so. 03%£T £ ft 6 «fc 5 l:t6M»* u \ 
[0 0 2 2] **w^(oip-oii, :tiitc^ 

©ltWl^tSt^S, Cftbli, ^-fftt 

*«^tt'2lfil±0*|tt«4J 0. 5%Mttt7ll 
&Ki 5 5i{k$ftfti^^*Kih©S»*^ U\ 

5.O%&8;fcTfc»*<0ia*ttft<, ^^^fRiajJoxtt 

$tf&&(om&izn 1 «*fcii2ii«±<D^if*4r*T 

0.5-5.0 %oteffli:-t-«5<Oisj:i\ 

[0023]© £&<Dtm i&m^tttm) 

Kfc*. S2li^ft$r^-rH»^^K 10000) CO 

«¥0-cfcS. ID^C0J:9{C, fc#IC|*»»ftCrj»rt:fc 
#¥iM*«lctffflLT*S9 % wftllioT«[|SL*5afcft:$ 
ft, «tt^^7*AWntt*5fti±i-6. as, 

ftCr^fklfetO^fttSiS*,^ *<0&miZ\*CrX2.fgi&V 

Cr«a*s*&—t?*,5A»f>, w«)J:?fti*tFbftir\ 
[0 0 2 4] ±8B<D*9ft|fl*&l*, j^Tlcifi-<5«W 

[0 0 2 5] (2) «a*»Coir»T 
*l6W<Ol!l5t^«fe(Ofi*ttftSffltt % KM^Brt6ftlB9 
afflTfToTC («») «r+»lcB»$*T*5#, 
% 600-900 K<D&XVCr&itmCr sz CJ*1BLmz*m 

[oo26]® mi 

+ 100 X:&Tvmmtzi&&±fim+& m zco*ir<D 

«»as (ttittfiS) -tto^^w^ft^^^icaa 
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i»tt*«?AJBAWixttdSfiTi-5. (T+ioo 

tc5l»!*$, 0.2 %g*;*j v «$fc£Kfc^T*>W£(D# 

ttTt^JbTT + 100 °CVXTt U*lt*ltfft€>iS:t>. 4 
fc\ :«eiO^T't (T+20) td*€> (T^80) 

[0 0 2 71 ran-Mattfl4*%£BffiUE (Tt) 
ttc £*rg;c <t o 3 ic^i- * 9 KaCflrf*. 0. 02% 
c-rau-tiooot:, o.03%c-c^ < t^io5o < c-c^5c 

l2 3Jc^p>n5J: 9ico.02%CTiooo-noot: > 0.03% 
c-eioso— 1150lC^/i5 o 

[0028] ro«io(iM&s^>«M*inai^&±3fts 

[0 0 2 9]® m2<OSfttoS 

^n^jx^iffid-cBins** out** 

[0 0 3 0] r©»teStt, BtJO&fcST@ig$1*£C 
£Cr£fl:fc<Cr 23 Q 6 ) t L"C*ft#iw^iI^|C<ffW$-fr5 

#B#rcfc<5. *»*»5f^ffltt, ^sofijs^^^nn 
icftffu nsw;cttiasfiTtt^f«T«t<, iftia-ctt 

[0 0 3 1] M*lM]|Cot*Ttt, ®liZ7frf£?\l 8 
00-875 t:0>i&««SH-CttO. 03B$ffl J^±, 800 tJ^Tf 

Ktt*$*Ttt#afi«©Crjitf©fiT«r*l-DT«&--fl: 
B, BC, CD»J: ^l^tfWC+^/if OCr 

tf*^«ifcr*fl:*(o«fffl^*<^or#*tt^s, 10 

[0 0 3 2] teMAKonTtt, 875 t x. 5 £ * 



tto-C, 600 -875 *C«)ajfmi#E»*Ul\ Z<DXot£ 
[0 0 3 3] 5l2 0&*l3ltt. f& 1 V>o 

600-875 t:ffi<o ^ommnqatia i oMMai: 
A5efc5lCLTt><fcl\ 
[00 34] 

[MM] * 1 <l*rfk*tti«*r*i-S^«ffi»» 
tt"C»«t, Sit. 7nn *l* 

4.9nn*T?ftlBJffiELfc. 

[0 0 3 5] ^l(DNo. I-*-10tt*£91£'& % No. 11 ir 12 
ttH:tfcM*©fcae>li*MLfcR#o£>A (Alloy 600 ) 

^ i ii^-fc 

[0036] mioBMm mm \t, ^2\z^-t^ 

A (T-501C) T20»«#Lfc«, M4TS?ftLTfT 
[ 0 0 3 7 ] f& 2 CD^S (ffiiaiftteS) tt, £ 2 ICtj* 

[0 0 3 8] ftbiifcttiMFirAjfr* (a) r/u*yjs^ 
«^i»Jix^», (b) cr ^Wfiiart^uifcttajifttt 
*5<fctf (c) iU*6*'f>£*H?*£|| (Ni«J:tAl 
n) SaMW^&frofc. *-n-en<0KK*ft*5J:tf« 
ftfS*ttfc<&£:fc!)-eife3. 

[0 0 3 9] (a) r/k*»;^j»^#jn«« 

«10ninXfi$75iinOffi:^«ftWixt«^«rf^»t, ^ 
y-« 320»TW«Lfcau^JlftlfT3jf/Uh • i-y 

^30%NaOH*jgj««|»JC1000WJJift»LT, »»»T»W 

[0 0 4 0] d4*wi2^ roj is^i. ib^- roj 

#**11T*>9, i^IB^-O, Ott»H«d^25«ia 515 

[0 04 1] (b) ?L^K« 

No. 1-1201"-<TCD^^(C^LT 700t:-C 0. lBfRflfcJ: 

320#-CW«fLfcft^-h^U-^$«rt(i*j^T 300 
*C, »M lOOppnCr -f:*^ (NaCl^ffl) ^^fTK^r 

iO00B$ra1gfflm, ?L^«^^tt«r3t^»tt«TW^fc. 

[oo4 2] a2jas***rt-. roj h?l 
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[0 0 4 3] (c) ^n^mfi^js 
±12 (b) <D*L*tt*£Hi;Wltf*3:* 320# 



^-^fiir icp mmsMmfyx^xxtoxm) vmm 

Lfc. It*** 2 

[0 0 4 4l*2^^WiJ:5l:, «KW^fctt % 
Ni^J;rBlnOSfflS^/>^< % (No. 11 , 12<0 

So 

[0 0 4 5] 

[Hi] 
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[«2 (1)3 



[0 0 4 7] 



[00 4 8] 



Na 


*i*M& 

CO 


« # b* n 


z> m « 


&g&ttfi(ing/£ ) 


Ki 


Mn 


1 


1050 


700 # C-0.1h 


A 


2.2 


0.20 


700 *C-10 h 


A 


2.3 


0.20 


2 


1062 


700 r-o.ih 


o 


1.8 


0.15 


700 r-io h 


o 


1.8 


0.15 


3 


1065 


700 T-O.lh 


o 


0.9 


< 0.1 


700 "C-10 h 


o 


0.9 


< 0.1 


4 


1100 


700 # C-0.1h 


A 


2.1 


0. 19 


700 *C - 10 h 


A 


2.1 


0.19 


5 


1150 


700 T-O.lh 
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2.0 


0.18 


700 *C-10 h 
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2.0 


0.18 
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1200 


700 *C-0.1h 
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2.0 


0.19 


700 # C-10 h 
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2.0 


0.19 
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Na 


CO 
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« ft Bf B 


CO fl £ 




Ni 


Ma 
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1210 


700 T-O.lh 
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1.7 


0.16 


700 *c-io h 
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1.7 


0.16 
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1210 


700 T-O.lh 
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1.6 


0.15 


700 r-io h 
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1.6 


0.15 
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1210 


700 # C-0.1h 
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1.2 


0.12 




700 *C-10 h 
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1.2 


0.12 


10 


1210 


700 °C-0.1h 
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1.1 


0.10 




700 r-io h 
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1.1 


0.10 


11 


1040 


700 *C-0.1h 
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15.9 


1.33 




700 °C-10 h 
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1.32 


12 


1100 


700 *C-0.1h 
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18.1 


1.44 




700 *C-\0 h 
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17.6 


1.41 
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[0 0 4 9] J&Hog-Al*. JRi* 3§2<o&*&3I££f 
[BE*>«**K91] 

[01] *BBO«ftoBit^^^&B2«)M«&S 
«5«aEfc«J»*B«>aEBB«r*rB-e«>6. 
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